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International nosology and classiﬁcation of genetic skeletal disorders
and 2. A systematic search in the OMIM (a database of human genes
and genetic disorders). For all selected genes, we explored the common
SNPs arising from the haplotype map of the human genome (HapMap).
A meta-analysis of data from 8 cohorts was performed for these SNPs
for hip OA (5244 cases, 17836 controls) and knee OA (5753 cases, 18498
controls). In addition, these SNPs were studied for association with a
bilateral DIP OA (2007 cases, 3895 controls) and CMC OA (2017 cases,
3885 controls) within the Rotterdam Study-I. An association was declared
signiﬁcant after using FDR correction for multiple testing.
Results: In total, 142 genes involved in skeletal dysplasia syndromes were
selected and 2766 independent SNPs were examined for association
with OA. For knee OA, we observed no associations that passed the
signiﬁcance threshold. For hip OA, an association was found with 2
independent SNPs within the COL11A1 gene (rs1241164, p = 1.5×10−5,
and rs7517682, p = 1.9×10−5). COL11A1 is a minor ﬁbrillar collagen and
adds structure and strength to connective tissue. Rare mutations in this
gene cause some forms of Stickler syndrome. In addition, a low frequent
variant (allele frequency 3%) located in the TBX5-gene was associated
with hip OA (rs2114325, p = 2.7×10−5). TBX5 is a transcription factor
involved in the regulation of developmental processes and mutations
in this gene cause developmental limb disorders. For bilateral CMC-
OA, we found an association with a common variant in the COL10A1
gene (rs11153598, p = 2.3×10−5), mutations in which are known to cause
Schmid type metaphyseal chondrodysplasia.
Conclusions: There is evidence that genes involved in rare skeletal
syndromes are also involved in OA. Further replication is ongoing to
conﬁrm the role of common genetic variation in these genes in OA
susceptibility.
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Purpose: To evaluate the relationship between cartilage compositional
changes assessed by delayed gadolinium-enhanced MRI of medial
tibiofemoral cartilage (dGEMRIC) and medial meniscal pathology in a
sample of middle-aged women, over a 1-year period using 3.0T MRI.
Methods: A total of 148 women aged ≥ 40 years were included in
this longitudinal observational study of knee osteoarthritis (mean age
56.8±8.7; mean BMI 29.3±7.5; radiographic osteoarthritis 37.9%). 3.0T
MRI of the knee was performed at baseline (BL) and 12 months
follow-up (FU). T2-weighted fat-suppressed sequences were acquired
for meniscal morphology assessment. Three-dimensional inversion
recovery-prepared spoiled gradient recalled echo sequences 90 minutes
after intravenous injection of gadolinium (Gd-DTPA2−) were acquired
for dGEMRIC assessment. BL medial meniscal pathology was scored as
follows: 0 (normal), 1 (intra-substance meniscal signal changes), 2 (single
tears), and 3 (complex tears/maceration). Assessment of dGEMRIC was
performed at BL and FU in the central medial femur (cMF), the medial
tibial plateau (MT) and the posterior medial femur (pMF) subregions of
the medial tibiofemoral compartment. Analysis of covariance was used
to examine if BL and FU dGEMRIC values in matched subregions differed
in regard to BL medial meniscal damage severity using normal medial
menisci (grade 0) as the reference group.
Results: At BL, 62 (41.9%) medial menisci were normal (grade 0),
59 (39.9%) had grade 1 changes, 12 (8.1%) had grade 2 lesions, and
15 (10.1%) had grade 3 lesions. The mean dGEMRIC values for each
medial tibiofemoral region and each medial meniscal grade at BL and
FU are displayed in Table 1. At both BL and FU, medial tibiofemoral
compartments with grade 3 meniscal lesions showed signiﬁcantly
decreased dGEMRIC values (less proteoglycan content) at the cMF
subregion compared with values at the cMF subregions of compartments
with normal menisci. Differences in dGEMRIC values at the cMF
subregion between grade 3 vs. grade 0 menisci were −119.1±34.2ms
at BL (p = 0.03) and −120.3±35.2ms at FU (p =0.04). There were no
signiﬁcant differences in dGEMRIC values in compartments with grade 1
meniscal changes or grade 2 meniscal lesions when compared with the
reference group (Table 2).
Conclusions: In this sample of middle-aged women, alterations in
cartilage matrix composition as assessed by dGEMRIC had a signiﬁcant
relationship with high grade damage of the medial meniscus at both
BL and FU assessments. No signiﬁcant changes in cartilage matrix
composition were observed in compartments with only intra-substance
meniscal signal changes or meniscal single tears.
